General
All reactions were carried out under an argon atmosphere. All starting materials were purchased from commercial sources and used without any s2 further purification. More particularly, compounds 3a, 3b, PEG 200 alcohol and Dowex® 50WX2 H + resins were purchased by Sigma-Aldrich. Bisphosphonate 10 was synthesized as reported in the literature [1] .
Infrared spectra were recorded on a Thermo Electron Corporation Nicolet 380
FT-IR spectrometer between 4000 and 500 cm −1 (16 scans, resolution = 1 to 2 cm −1 ). The samples were analyzed as films placed between two pieces of KBr for oils.
High resolution mass spectrometry spectra were acquired using a WATERS Micromass Q-tof spectrometer in positive mode (ES+).
NMR spectra were recorded on a Bruker AVANCE III 400 MHz spectrometer.
Chemical shifts () and coupling constants (J) were expressed in ppm and Hz respectively. All compounds were analysed in D 2 O or CDCl 3 solvents. The chemical shifts of 1 H were reported in delta () units, parts per million (ppm).
Chemical shifts of 13 C were reported in delta () units. Chemical shifts of 31 P were reported in delta () units, ppm downfield from H 3 PO 4 (0.0 ppm). NMR multiplicities were abbreviated as follows: s = singlet, d = doublet, t = triplet, q = quartet, qt = quintuplet, m = multiplet, br = broad signal. All 31 P spectra were realized with 1 H decoupling.
The analytical data for the known compounds were found to match with the literature data. 
General procedure for the preparation of protected compounds analogously to the description in literature [2](2, 18).
A dry and argon flushed 125 mL four-necked flask equipped with a mechanical stirrer, a thermometer, an argon inlet and an addition funnel, was charged with s5 sodium hydride (1.3 g, 56.1 mmol) and anhydrous THF (40 mL). Then, a solution of PEG (10.2 g, 51 mmol) in anhydrous THF (60 mL) was added at -78 °C and the reaction mixture was stirred at room temperature overnight.
Then, benzyl bromide for 2 (6.1 mL, 51 mmol) or ethyl bromoacetate for 18 (6.1 mL, 51 mmol) was added dropwise and the resulting solution was stirred at room temperature. The reaction is monitored by TLC and 1 H NMR. After completion of the reaction, the reaction mixture was filtered and evaporated under reduced pressure. The residue was dissolved in dichloromethane (7 mL), washed three times with water (20 mL) and the combined organic layer was dried with MgSO 4 and concentrated in vacuo. When the reaction was complete, 40 mL of ethyl acetate were added to the mixture and the resulting solution was washed with saturated NaCl, saturated NaHSO 3 , saturated NaCl, dried with MgSO 4 and concentrated in vacuo. 
13-Phenyl

General procedure for the preparation of acid chloride compounds as analogously to the description in literature [2] (8, 9a,b, 21).
A 50 mL flame-dried three-necked flask equipped with an argon inlet and a dropping funnel was charged with the carboxylic acid derivative (1 mmol) and 25 mL of freshly distilled dichloromethane. 
General procedure for the preparation of bisphosphonic acid compounds (17a,b).
In a 50 mL round bottom flask, the compound 16a or 16b (2.25 mmol) was dissolved in water (25 mL), and palladium on activated charcoal 10% (0.3 g) was added. After purging the reaction atmosphere three times with dihydrogen, the reaction mixture was stirred under H 2 atmosphere (1 atm). After 24 hours, the solution was filtered through a Celite ® pad, the pH was adjusted to 6 with a solution of NaOH (1 M) and the product was freeze dried. [11] .
General procedure for the preparation of azide compounds (12a,b).
Sodium azide (9.34 g, 143.7 mmol) was added to a solution of the monotosylated PEG derivative 11a-b (28.8 mmol) in anhydrous DMF (100 mL). The reaction mixture was then heated at 60 °C for 5 hours. The solvent was removed under reduced pressure. Water (50 mL) and dichloromethane (50 mL) were added and the aqueous layer was extracted with dichloromethane (3 × 100 mL). The combined organic layers were washed successively with water and brine, dried with MgSO 4 and concentrated in vacuo. [12] .
2-{2-[2-(2-Azidoethoxy)ethoxy]ethoxy}ethanol (12a
General procedure for the preparation of ester compounds (13a,b)
analogously to the description in literature [9] .
A solution of azide 12a or 12b (23.8 mmol) in anhydrous DMF (7. Ethyl 14-azido-3,6,9,12-tetraoxatetradecan-1-oate (13a General procedure for the preparation of acid compounds (14a,b).
Aqueous 2 M NaOH solution (23 mL) was added to a solution of 13a or 13b (11.5 mmol) in methanol (23 mL). After 10 minutes, the methanol was removed under vacuum to obtain the crude product. The reaction mixture was acidified to pH = 3.5 and extracted with 3 × 30 mL of chloroform. The combined organic layers were concentrated in vacuo yielding the pure product. 1097. These data are in accordance with those reported in the literature [14] .
14-Azido-3,6,9,12-tetraoxatetradecan-1-oic acid (14a
General procedure for the preparation of acid chloride compounds (15a,b).
A 50 mL flame-dried three-necked flask equipped with an argon inlet and a dropping funnel was charged with the carboxylic acid derivative 14a,b (10 s14 mmol) and 40 mL of freshly distilled dichloromethane. The flask was placed in an ice bath (0 °C) and a solution of oxalyl chloride (6.3 g, 50 mmol) in 10 mL of dichloromethane was added dropwise. The reaction mixture was then stirred at room temperature for 48 hours. The reaction evolution was monitored by infrared spectroscopy. Then, volatile fractions were co-evaporated under reduced pressure (0.01 Torr) twice with anhydrous dichloromethane and anhydrous diethyl ether. 
